
Introduction
As kidney transplantation improves the quality of a
patient’s life, renal artery anatomy is very important for
surgeons. Although each kidney is supplied by a single
renal artery, renal artery variations are common.[1–4] In this
study, we report a renal artery anomaly in an adult male
cadaver. 

Case Report
During dissection classes in the Department of Anatomy
of Ege University, School of Medicine, a bilateral renal
artery variation was found in a formalin fixed male
cadaver without any trace of scars, adhesions or signs of
trauma or operation. All measurements were taken with
a machinist’s caliper (FWP M-405-N-1), accurate to 0.1
mm and expressed in millimeters and centimeters. The
study conforms to the provisions of the Helsinki
Declaration of 1964 and all subsequent revisions. The
surrounding adnexa were carefully examined for accom-
panying variations. The main right renal artery branched
laterally from the aorta just below the origin of superior
mesenteric artery, passing posterior to the inferior vena

cava and the right renal vein. The right accessory artery
supplied the lower renal pole (right lower polar artery).
This right lower polar artery was arising from the
abdominal aorta 1.2 cm below to the inferior mesenteric
artery and crossed posterior to the ureter (Figures 1 and
3). On the left side, two renal hilar arteries were arising
from abdominal aorta behind the left renal vein (Figures
2 and 3). The superior hilar artery divided into two
branches after 0.6 cm of its origin. The left testicular
artery originated from the inferior hilar artery (Figures
2 and 3). 

Discussion 
Variations of the renal artery have become more clini-
cally important with the increased frequency of renal
transplantations. The presence of multiple renal arteries
increases the complexity of the transplant surgery proce-
dure.[4–7] Numerous studies describe variations in renal
artery anatomy. Especially the left renal artery anatomy
is among most critical arterial variations because it is
referred side for resecting the donor kidney.[6]

Extra renal arteries are divided into two types; polar
types which supply kidney poles without passing through
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hilum, and accessory hilar types which supply the kidney
after passing through the hilum.[8]

Accessory renal arteries are found frequently on the
left side.[7] Verma et al.[6] discovered three renal arteries
on the left side as a variation. The left main artery and
two other arteries from a common trunk were found in
their case. This was similar with the case in our report,
except the superior renal artery had two branches in this
case.[6]

Aristotle et al.[1] used 30 kidneys from 15 adult cadavers
in their study. The normal pattern of blood supply was
observed in 86.6% of their cases. They found an accessory
renal artery in four cases (13.3%). In three cadavers, lower
polar arteries were dissected. In two cases, they were aris-
ing from abdominal aorta as found in the present case.[1]

The length of the right polar artery was 6.7 cm in our
case. In some specimens, shorter polar renal arteries
were determined. Chatzizacharias et al.[9] emphasized the
importance of the presence of multiple renal arteries,
especially for short polar arteries. The short polar arter-
ies enhance the degree of difficulty, due to segmental
renal perfusion. Its injury may produce segmental
ischemia with accompanying hypertension.[2,9]

Khamanarong et al.[2] dissected 534 kidneys and pre-
sented the number and percent of renal arteries and polar
arteries in six groups. We determined two of these groups
on the left and right sides. On the right side, one hilar
artery with one lower polar artery was observed in the
present case. Khamanarong et al.[2] determined this varia-
tion in 3% of the cases. Khamanarong et al.[2] detected one

Figure 2. Two renal hilar arteries arising from abdominal aorta on the left side (a-c). Testicular artery (arrow) arising from inferior hilar artery on
the left side. *: hilar arteries; ha: inferior hilar artery; rv: renal vein; u: ureter. 

Figure 1. Polar artery (arrow) on the
right side. ra: renal artery; rv: renal
vein; u: ureter.
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lower polar artery posterior to ureter in three of 534 cases
(0.56%) as in the present case. Two of the three kidneys
were on the right side as in the present case and one of
these was on the left side.

Kumar et al.[10] observed a bilateral vascular variations
at the renal hilum. On the right side, renal artery with its
normal origin and course from the abdominal aorta divid-
ed immediately into two branches. The superior branch
pierced the upper pole of the kidney. On the left side, the
hilum was wide and situated on the anterior surface of kid-
ney. This bilateral renal hilar pattern with distorted shapes
of kidneys was also not reported previously.[10]

In our case, two hilar arteries were found on the left
side. Khamanarong et al.[2] found the incidence of this
variation 7.5%. Shoja et al.[4] observed eight cardinal
peri-hilar renal artery branching patterns in their study
on renal angiography of 81 kidneys. None of these pat-
terns was similar with our specimen.[4]

The developing mesonephros, metanephros, suprarenal
glands and gonads are supplied by nine pairs of lateral
mesonephric arteries in the 18 mm fetus. They originate
from the dorsal aorta. These arteries are divided into three
groups as the cranial, middle and caudal groups.
Persistence of more than one renal artery in the middle
group results in multiple renal arteries.[7]

Parimala[8] reported bilateral aberrant renal arteries
and a retroaortic left renal vein in an elderly male cadav-
er. This bilateral variation was very similar to the varia-
tion in our case. The left kidney was supplied with two
renal arteries. There was a lower polar artery on the left
side. Two renal arteries with different levels of origin
from the aorta were observed also on the right side.[8]

Additionally, testicular artery arose from inferior hilar

artery on the left side. Petru et al.[11] assessed the gonadal
arteries originating from the renal artery in 16 cases.
This vascular variation also shows a significant impor-
tance for renal surgery and renal transplantation. A
gonadal artery originating from an inferior hilar artery as
demonstrated in the present case may be injured during
the percutaneus treatment of pielo-ureteral junction.[11]

Chakravarthi[12] encountered an unilateral anomalous
branching pattern of abdominal aorta during routine dis-
section of a male cadaver. A common trunk aroused 2.5 cm
above the bifurcation of the abdominal aorta, gave off the
inferior mesenteric artery, accessory renal artery to the left
kidney and the left testicular artery. The embryogenesis of
such multiple variations is not clear, but they have clinical
significance for urologists, radiologists and surgeons.[12]

A precise knowledge of the renal artery variations is
necessary for renal transplantation, renovascular hyper-
tension, vascular reconstruction and reconstructive sur-
gery for abdominal aortic aneurysms. The surgeons
should keep in mind the possibility of these vascular
anomalies.[2,4,13,14]

Conclusion 
Knowledge of the arterial pattern of the kidney is impor-
tant for surgical procedures, especially for renal trans-
plantation and nephrectomy to avoid any vascular com-
plications.
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